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Objectives 
• Define artificial intelligence (AI) and machine 

learning (ML)

• Describe the impact that AI/ML will have on 
health care 

• Summarize the current state of AI/ML in 
medical education 

• Provide a vision for AI/ML in medical education 

• Provoke thought and dialogue 



Potential Conflicts of Interest
Dr. James: none applicable

Erkin: none directly related to today’s talk
Patent pending: AI prediction of health outcomes in patients with occupational 
injuries.
 
Small amount of IRA stock in various technology & healthcare companies. 

Provide AI advising for several companies. 



What comes to mind when you think about AI? 



Acceptance Annoyance Avoidance 



What is AI?



What is AI?
It is not magic.



First, some definitions
Artificial Intelligence (AI): intelligence (perceiving, synthesizing, and inferring 
information) demonstrated by machines

Machine Learning (ML): field of inquiry devoted to understanding and building 
methods that learn (use data to improve performance on a task).



Nesting and overlapping concepts



AI is ubiquitous in everyday life



Many industries depend on AI
What routes should we fly?

When should we service our 
planes?

How should we price a product?

What content should we serve?

What products should we stock?



How does ChatGPT 
work?



ChatGPT = Chatbot + GPT3
Chatbot: developed by OpenAI
mix of supervised & reinforcement learning

GPT3: Generative Pre-trained Transformer 3
type of large language model (fancy predictive 
text)

“The quick brown fox jumps over the _____”

Lazy   95%
Slow     2%
Fun       1%
…
Zyzzyva 0%

Trained on all available text on the internet



Chat is a branching tree
Q1

A1 A2 A3

Q2

A1 A2 A3

…



Major issues with large language 
models
Based on what ever data it was trained on

May not be relevant, accurate, or pleasant
Generative process is inherently stochastic

Response choices and sentence construction depend on sampling distributions 
randomly

Hard to evaluate and verify
How often will it be right? What is right?



How is AI used in 
healthcare?



Increasing prevalence of medical AI
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AI in use at Michigan Medicine



Other examples of AI in use

In Hospital
Infection Risk

Deterioration
Risk

In Hospital 
Sepsis Risk

Prostate Cancer
Outcomes

Add evaluation
NLP



Why should we train 
physicians on AI?



AI has the potential to advance 
medicine 

AI has techniques to rapidly summarize information, predict outcomes, 
and learn over time

Society has big expectations for AI in medicine 



AI is not a part of medical education 

Use of AI in medicine is not 
straightforward

AI tools depend on complicated 
data and workflows that 
physicians understand
Medical AI adoption increasing

Learners unprepared to use, 
assess, and develop AI tools



We’ve got to start training physicians 
on AI fundamentals 
Physicians shouldn’t just be “users”

Should be actively involved in creating, 
evaluating, and improving AI

Leadership in AI dependent on:
 understanding how it works & 
 partnership with engineers

Ötleş 2022



Are you currently using AI 
for teaching (instruction, 
assessment)? 

Are you currently 
teaching about the 
role of AI in health 
care? 





• Promote population-representative data with accessibility, standardization and quality is 
imperative. 

• Prioritize ethical, equitable and inclusive medical AI while addressing explicit and 
implicit bias.

• Contextualize the dialogue of transparency and trust, which means accepting 
differential needs. 

• Focus in the near term on augmented intelligence rather than autonomous agents. 

• Develop and deploy appropriate 
training and educational programs. 

• Leverage frameworks and best practices for learning health care systems, human factors 
and implementation science. 

• Balance innovation with safety through regulation and legislation to promote trust. 

James CA, Wachter RM, Woolliscroft JO. Preparing Clinicians for a Clinical World Influenced by Artificial Intelligence. JAMA. 2022;327(14):1333-1334. 



NEJM Poll 

Mohta N, Johnston SC. Medical education in need of a 2020 revamp. NEJM Catalyst. 2020;1(3):1-7. 



Current State 
• Electives 

• Online courses, modules 

• Workshops 

• Certificate programs 

• Interest groups 

1. Paranjape K, Schinkel M, Nannan Panday R, Car J, Nanayakkara P. Introducing Artificial Intelligence Training in Medical Education. JMIR Med Educ. 2019;5(2):e16048.
2. Lee J, Wu AS, Li D, Kulasegaram KM. Artificial Intelligence in Undergraduate Medical Education: A Scoping Review. Acad Med. 2021;96(11S):S62-S70. 



Goals of AI/ML Instruction 
• Data-savvy consumers

• Patient advocacy  

• Fundamental concepts 

• Appraisal, evaluation 

• Clinical application 

• Biases, legal, ethical considerations 
• Clinical and systems level 

• Data stewardship and data quality assurance 

Shift focus from “information acquisition” to “information management”



McCoy LG, Nagaraj S, Morgado F, Harish V, Das S, Celi LA. What do medical students actually need to know about artificial intelligence? NPJ Digital Medicine. 2020;3:86.



       Medical Biological   

Biomedical Model  
Duffy TP. The Flexner Report--100 years later. Yale J Biol Med. 2011;84(3):269-276.



Technological  

Medical       Biological 

Biotechnomedical (BTM) 
Model 



Health 
Systems 
Sciences 

Clinical 
Reasoning

Evidence-
Based 

Medicine  

Artificial 
Intelligence 

Clinical Skills 

Integration 

James CA, Wheelock KM, Woolliscroft JO. Machine Learning: The Next Paradigm Shift in Medical Education. Acad Med. 2021;96(7):954-957. 



Medical Education 

Clinical 
Science Basic Science 

Health 
System 
Science 

Artificial Intelligence 

Pillars of 
Medical Education 

Fred HL, Gonzalo JD. Reframing 
Medical Education. Tex Heart Inst J. 
2018;45(3):123-125. 



Artificial Intelligence 



Foundations of Medicine I: 
Molecular/Biological 

Sciences and Evidence-
Based Care 

Foundations of Medicine II:  
Host Defense, Physical and 

Diagnostics and 
Therapeutics 

UMMS Scientific Trunk Current State    

Biomedical Model 



Foundations of Medicine I: 
Molecular/Biological/

Data Sciences and 
Evidence-Based Care 

Foundations of Medicine II:  
Host Defense, Physical and 
Technological Diagnostics 

and Therapeutics 
UMMS Scientific Trunk 
Block 1 

Future State?   

Biotechnomedical Model 



UMMS Scientific Trunk 
Block 6 

Future State?   

Biotechnomedical Model Example  

Foundations of Medicine III: 
Infection, Hematology, 
Immunopathology, and 

Predictive Models



• UMMS Block 6 
• Hematology 
• Infectious diseases 

• Microbes, diagnoses, anti-microbials 
• Sepsis 

• EBM
• Critical evaluation of Epic Sepsis Model performance 

• Chief Concerns 
• Integrating output of Epic Sepsis Model into clinical reasoning to 

generate a differential diagnosis

• Doctoring
• Explaining the role of AI/ML (Epic Sepsis Model) in decision 

making

• Health Systems Science (Improving Health Systems) 
• Implementing the Epic Sepsis Model into the Health System
• Workflow, regulation, etc. 

• Interprofessional Education  
• Medical students, CSE students, law students, etc. 

• How could the model be improved? 

Foundations of Medicine III: 
Infection, Hematology, Immunopathology, and 

Predictive Models



• UMMS Block 6 
• Hematology 
• Infectious diseases 

• Microbes, diagnoses, anti-microbials 
• Sepsis 

Foundations of Medicine III: 
Infection, Hematology, Immunopathology, and 

Predictive Models

Brownstein JS, Rader B, Astley CM, Tian H. Advances in artificial intelligence for infectious disease surveillance. NEJM. 



Data Augmented, Technology Assisted Medical 
Decision Making (DATA-MD) 



DATA-MD Mission 

To develop, implement, and disseminate innovative health care AI/ML 
curricula that serve as a foundation for medical educators to develop 
curricula specific to their own institutions and/or specialties. 



DATA-MD Team 
• Cornelius A. James, MD 
• Nancy Allee, MLS, MPH 
• Larry Gruppen, PhD
• Benjamin Li (medical student) 
• Maggie Makar, PhD 
• Brahmajee Nallamothu, MD, MPH 
• Nicholson Price, JD, PhD 
• Karandeep Singh, MD, MSc 
• Jessica Virzi, MSN
• Jenna Wiens, PhD
• James Woolliscroft, MD 
• Andrew Wong, MD (U-M House Officer) 
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DATA-MD and Frameworks  

James CA, Wheelock KM, Woolliscroft JO. Machine learning: the next paradigm shift in medical education. Acad Med. 2021.96(7): 954-957. 

NAM Diagnostic Process 
UMMS Evidence-Based Medicine 

Process 
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DATA-MD   

• Use of AI/ML in diagnostic decision 
making 
• EBM framework
• Bayesian approach 

• Four online modules 
• Intro to AI/ML in Healthcare 
• Foundational Biostats and Epi in AI/ML  for 

Health Professionals 
• Using AI/ML to Augment Diagnostic 

Decisions 
• Ethical and Legal use of AI/ML in the 

Diagnostic Process 

• Launch 2023 



DATA-MD    
• Seven web-based modules 

• Intro to AI in Health Care 
• Methodologies 
• Diagnosis
• Treatment and Prognosis
• Law, Ethics, Regulation 
• AI in the Health System 
• Precision Medicine 

• Launch 2023 



Next Steps 
• Curricular review 

• School, course, session level 
• Re-prioritization  

• Identify champion(s)
• Learners, faculty, staff 
• Committees 

• Interprofessional collaboration
• Engage stakeholders 

• Faculty development  



Take Home Points 
• AI/ML in health care is here, and it will continue to march forward with or without 

physicians. 

• AI/ML has the potential to transform the way medicine is practiced.  

• Currently, AI/ML instruction in medical education is lacking. 
• We must begin to consider how we incorporate this content into curricula. 

• Interprofessional collaboration is essential. 

Twitter: @CAJamesMD 


